The accuracy of protein synthesis in reticulocyte and HeLa cell lysates.
The accuracy of translation in protein synthesis is measured as the rate of misincorporation of a particular amino acid, different from that specified by an mRNA codon, into protein. The cowpea variant of tobacco mosaic virus, CcTMV, contains no cysteine or methionine in its coat protein. Translation in vitro of purified CcTMV coat protein mRNA by rabbit reticulocyte and HeLa cell lysates has been performed. The coat protein product was purified by immunoprecipitation with specific antisera, and separated by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The error rate was measured by comparing the incorporation of [35S]cysteine with incorporation of [3H]leucine, and the total CcTMV coat protein synthesized was calculated from its known leucine content. An error rate of (1-2) X 10(-3) cysteines/CcTMV coat protein was obtained with reticulocyte lysates. If errors were cysteine incorporation in place of arginine, this number is converted to 3 X 10(-4) cysteine/codon. If cysteine was incorporated anywhere in the polypeptide, the rate is 9 X 10(-6) cysteines/amino acid. The error frequencies with HeLa cell lysates were 6-fold higher. Paromomycin, a eukaryotic misreading antibiotic, increased error rates 10-fold in both lysates. These data compare well with in vivo measurements and suggest that some transformed cells may survive with higher mistranslation rates.